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PACKAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a nonvolatile solid state memory 
capable of high speed recording/reproduction by protecting an MRAM 
appropriate to a WLP age from an external magnetic field thereby 
preventing an erroneous operation due to the external magnetic field and 
enhancing stability in the recording/ reproducing operation of the 
memory element. 

SOLUTION: An MRAM chip 100 is covered with an insulation layer 101 
and further covered with a magnetic shield structure 102 except parts of 
electrode pads 103a and 103b becoming the interface with the outside 
(fig. (a)). An MRAM chip 1 1 1 and a second device 1 12 are stacked 
through die connection layers 1 13 and 1 14, respectively. The MRAM chip 
1 1 1 is connected with the device 1 1 2 by means of a bonding wire 1 1 6 
and connected with a semiconductor mounting substrate 1 10 by means 
of a bonding wire 1 17. An interposer 1 19 is formed on the semiconductor 
mounting substrate 1 10 and connected with an external circuit through 
solder balls 120 on the rear surface. The entirety is sealed with a resin 
package 1 1 5 (fig. (b)). 
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[00 6 6] ±B»tU|t»M|l»K*f-r« t©-PSE»iOf 
[0 0 6 7] MRAM^s/^roiHit, »it(CfflV>-5^*DX 

(Dmytmm&m^^zt&fe-tzk. y-^-y? y hxmit 

&Ty3-X'Mm-fZ>tr—xfrg>\<^Zkfatb. ^vfWfc. 
t LTfi50mm^mS*-CS£^:bTV>5o 30 
[0 0 6 8] MRAM^ 5/ y*<0% £ 8Jjt{-{£ffl-r 

5>>^^<7?J?${^#i-5 0 8-f (200mm) y-^^©#l. 
*&(4JEIDA,SEMIV^tb^0.725mmT*fo "9 , 300mm * 31/ 
*3V>Tt)lmm*^0S-+fe-Cfc5 o 

[0069] m^vm*). mfs.**y izmtiztifztftm 
<o&z&z.i£m-r2>mft<z>±z£mo~~50[0e] (790 

-3 9 5 0 [A/m]) gST'fc "9 , BHKf^M 

L>o» L&flS P> , H2/H0^0 . 5SIT t V ^0 —KDW$*Wttf 

(c^gB^lf-SrTff 5 fcJ6{Cli50mm^ iz.ft U8 n m©ieiig«£ 

&&mxhz>i£i-tx°tj:< . ^jft^w^a-^saE^osij 

[00 7 0] fiie#fa©*Sl5«*&fflR-*-5*/Si 



ffii*Ug£i IS] C^{tTt-*3V>T0. 15/z if+»)i:S!i*i s # 
£ SiT^ttKtffU* ' £ tfW hti*Xht>. P?#© 

Utopias o{^r-fe?> 0 

[0 0 7 1] fi£ot\ MRAM<7?^j/^-i^i: LT^^PS 
S8Wff©I$ £ LtlJ, Si£^{kS^^fiJffi UfcMRAM 
{C«-bTI*0.2ym, ffiftmitm&ftm LfcMRAMI^LT 

[0072] mnntfimnmi&mmxibzmim&mk 
-tz>u?>-'&t>M<DZhXt£<, mim&mt*mi&&E. m 
■rz>tzibi$±mt vxmm-rz, mmmtttttikmmt 

©K»]tt2oo»«ttJlB]^fc»t5fiia:^o*/hBB«-e 
[0 0 7 3] ^l^tt^. ^2^148 t»4*|6«r^ 

ItLT, S$5nm©CoiSJ3 0nm©FeMn 

s„ mim.te.m&£um2m&mt lti*. TbFe, 

TbFeCo, G d F ef©7 =. y jKtt^SfflV> 
~ 1 0 0 rim.<D%m[zm%l1rZ><Diim'&X&>Z> 0 

[0074] mmmitm<om&iziz> mitto^mt. m 

*>§ot^5 0 -^cDfcfe. m^&'&mitLtzm'g-x'bij 

^tiv^fe, ^y-t/^wASSSriBjJh-rsiiT? 
[0075] ±jcufcj:5fii«s[eetBioaji^©e 

SrfflV^r tASS*LV^„ *«:«J(-tt, Fe-^Co^T-itv 
P> «r±fifc» t -f S«HtW»S:#ffii£«Ktt * tf i i XM 
I^Jitt5 0%{ci!iai-2,e*L^-fk^#P>tt5 o 
[0 0 7 6] FetCo«r*tfw*l,e>©«tt«-»»4anrt«ft 



[0 0 7 7] 

[oo7 8] mmmi) mi (b) 

(b) fc*JW*T* ^110te^f£^£gt£, «F*111H: 
MRAM^ y n^U2\^u^y^fy<^^^-r o MRAM 

113, 114£;ft LTfiftLTfc5 0 MRAM^^lll^ 
o/^^^T^l^cD^il^V^^ ir— 116T*^^ 

h^V KP±^SM£;ftrCV^ 0 MRAM^^^lllct 
^^SSfiiiOOBItt*^^ >^17 >fir- 117T»3 

110ic^^^-^-if (ffiSgjgfcSB) 119*sjBj*S;h/r 20 

5 0 ^fi«at/>°5/^r— ^115T*itJi:Si^TV^5o 
[0 0 7 9] aaEWklKSrfflV^fcMRAM^-y^lllttiai 
( a ) IC^f <t 5 ^«HSr*a«**t»102T?fl|fcnfc 

/cmram^ y if^Mi^r^to 

*3, E#OE«©4v^«»tt**tt^|ft|»flcS:*i- 0 HI 

KU>f ^««2a, 2b, y-* 
®i£3a, 3b#«j*£*u §f)l:»M^Lty-M 
«4a, 4bas»/*3*U rtb^XMOSFET (MMih7 

m f*Locos ? KiMfcBt2 naot mm ^nt^ 

[0080] m#gyp: h 7 ^KW >1»*2a, 

2b MIS. :/7^«ffi5a f 5b«:^bt\ KKV««2 
a, 2b <z>BLhtf>ffi«{;i, KH*lt#ftlc«fcLfc««8 
fet^9a, 9b36S««Six, Sfefcf -x Mft 6 ttT 40 

V-^®^22a, 22b(:ite, 0* LTV»tV^gi 
■ffllftiSKftfeix-CV^So ««S6tM9a(9b)<7>{BlfflS 
T^lcte, jt6»ffS:^UT»#a^j»10,ll(10.15)dsa 
^}Sfet^9a(9b)^MK{-IS:ftibtLTV>5o »#j&**ftl 

0,11,15, y-h^4, y-^««^»«sixfc»*6iffii» 
«ffi^aac*iRjfc#w-cv^s 0 try h^6^s^p 

[0 0 8 1] »#&*»10W\ ;fc«0«««ttlK9afc;& 
ft0^a^S^JK9bOW#^^LT^^5«igi:^oTV> 
5o fi£oT, «««SW9a*Cj*L«««:fafirt-a»*l- so 




2003-115578 
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tt»#a*»io ( ii«Hfi;Bu «««sta9b^»L** 

[0 0 8 2] El 1 5 Sr#fig-T 5 t , flSft«*tW9a, 9b i: 

5a, 5b(^^Tg!igc$nTv>s 0 m i 5 (D ^ ^ ]) m^-^^s 

#«r*UJBLTE»^«£«rtTo-C^*„ ffirt»{tBI4:3pJ 
JBLfc*^y*^o»frtt\ mV£m(D±frT^WZ&& 

BtSrEB-rs^H^fcofco SBIflS^tlKSrfiJfflUfc^* 

[0 0 8 3] 3=fc, aiBKftJI«rfflv^5r.iKJ:oT, 

^mmnm^ 4 f x 2 f= 8 f 2 ^ -c* £ < -r 5 t # 

[0 0 8 4] 01 1^5)014 fiS 1 5 1 
[0 0 8 5] S-T4&«>KI2l l^fMOSFET^f 
W>1gtt2a f 2b, y — *<g«3a, 3b*S»fifc*n, 

iz.mmm&ftisX?- h®^4a, 4b#»/*siv r*te> 

"CMOSFET (tffMIh7^*) OTft* £ *l/C 
^>o h7^^ Wf*L0C0S:7 ^ -/U KIMk 

K2i{cioTJ6»*ixTv^o 

[0 0 8 6] h ^ ^ ?(DKW V««2a, 

2b^tt, ^^^mS5a, SbtfS^fifcSjx, -tOfljlfB 
TSrt-fi, IftjgsftSr^ UT»*a*j»10. 11 , 15^^^ ^ 
m^5a, SbOffiJB^KttfeixTV^S,, 

[0 0 8 7] jJc^-r^-* hn^^y#Srfflv^r«*« 
#L«9«rJ*Btr5 (HI 2) o 3^^. *«tt»-C**Al2 

Mltm oiM{iSii:^t 0 

[0 0 8 8] 

[^1] 





UMGnm} 


Pt 


2 


Tb m Fe 


30 


Al,0, 


1.5 




50 


Al w Cu 


25 


SiOj 


1000 


Si wafer 





15 

[0 0 8 9] ^^^m^^S^-r^^^ey ir/P 

w^wm-rsdai 3). aMefetj^9a,9bi:ss9!-r^)<j: 
5itp(ia 1 4) 0 

[0 0 9 0] j^j, k WFB*) <DUtt 

SrB*V^-C*38W"Cfc5i*a«*tt»30i: Lt NiFe£0.2 

5) D W±T'MRAM^^'7 P ^^-t-^ 0 

[0091] r^^nii (b) ic^i-^^y^MCPti- 10 
5^n-fe:^fij!fe<7>ii!9T**>5o HI 1 (b) Sr#R8i"§ 

>^-^-1fll94:^***«aSll0tcgEtt-t-So 

i7>r-ir— ii7-e3Bi»i-s 0 asanas*:— 

/i/y^- (^Flll^) »9f**tftifSrar*»6 20 
[0 0 9 2] **WG>*3fti:-*- 51 ttftftfettSL 

[0093] mm®\2) mi (b) ^mm^mm 

T% MRAM^^/^O^^czir^, ^ ^ > ^MCP{b<£>#ffi 30 
[00 9 4] 

[*2] 





il®(nm) 


pt 


2 


Co 


30 


Al,0, 


1.5 


NiFe 


20 


Al ro Cu 


25 


Si0 2 


1000 


Si wafer 





40 



[0 0 9 5] IIRAM^y^fcffirtWklKSrttfflLT 
«t»9NiFe?r^Ufci 0 

[0 0 9 6] *38W^*3fti:i-5ii:-e, ««Wft«iL 

[0097] (mmm3) mi (b) \tt&w<ommm 

9 * Sr i ^ y 7fc lstzWrmmmZ^1-o MMM l so 
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in 3 m^-r «t 5 fcmmmmwmo2<Dmm\cmm&&& 

[0098] **ww*ait5rt^ mmwi tm 
[0099] mmmA) mi (b) ^mm^mmm 

i <D3fe^»VMi, SHKfldKS: JB V ^fcMRAM^ y ~f\ 1 1 # 
g| 5 fc*i"J: 5 l^^y ^«Srl»**sa«*«»102-e 

[0 10 0] i:T% HJEflJl km 

[0 10 1] (£1609 5) mi (b) Wc*»MO||J6« 
fc^i&itv^tt, S^a«^kKS^fflv^^MRAM^s/^lll^s 

in 6 iz^-t x 9i^^y a^aw h y * ^tJt^gag^n 

*««»c»LJiT^*tHlt«^i«a*W»102«rEb 

^*y^MCP<bo#fe4^tt*i(is«i trac-efc 

[0102] *«M^«2tii-«r it?, Hffiftli 2:9 
Htt5wt*ffl*fc„ 

[0103] (^^j6) mi6i**mw<Dmnm*^-t 
h(DX\ mmmitm^m^^um^^y-^kdRm^yy^ 

V ^cMRAM^ > ^^DRAM^ jx ^±^fiSi"5 4: * o 

HJl6tc*3^T, W#110»*5|#II3SSK«, 
-^lll^DRAM^^^ ^^-112^MRAM^5/^^^-r o DRAM 
^ y -71 1 1 k MRAM^ ^ ^1 12tt*ivCTL^*f ^jgcB 113,1 
14^^LTfigbTfe5o DRAM^y^llltMRAM^i/^l 

ra±dSgElSfc*ixT^So DRAM^y^llli:¥*(t:^S 
ffillOOlWttTS^x-r >^^!7-<ir— 117T?=i 
Kn±*sSBI»SixTv^« 0 *iiW**»«Kiio^«t>f i/ 
If («SS5«) ll9^^sjxr*3U, KBO 
^H#— /ui20*:^UT^»EI*2:*tti-« o ^flctttt 

[0 10 4] ^Jg^l t(0*4»VM4MRAM^y^S:DRAM 
7-y7<n±^mB:irZ>Mj$kl,tz&X\ MRAM^ y ~7<DYt 

^jc^uir^. y?uc?{t<D^mteki*mmmi km 



(10) 
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[0 10 5] *&W<Dffi&tTZ>^kX\ BS^fftfcfitSL 

[oio6] (mMM7) mn^^m^mMm^-r 
b<DX\ m\M:mik%g&m\<^fzttRM^y7kdmA%: i?-y 

m=f- y ;/£;DRAM^ y -?<D Ji^fiS-f £ «/& ^^ot^ 

fc fTSE^ 9 DRAM^ s/ 13 Di^-T X 

t4ot^5o o^f9, 01 (b) tC^^TJiTiS?te$ 10 

^lllf*DRAM^5>:7\ W#112fiMRAM^5/^S:^i-o DRAM 
^^^lll^MRAM^^^112^^tL-etL^S^113. 1 
HSr^LTfiiLT&So DRAM^y^lll irMRAM^y^l 
12<DlWtt#ffl#— PFH*) T*aM**iXTV^S. DRAM 

^-UIX^^W b'<y KWI±*«»S*t-Clr^6. ¥ 
**3»afi«Riio^«:>r^#-aK-if (ttSSNKtt) 119 
d s »**iX"C*5 9. *ffi(0*ffl#— /H20S:^LT^«B 20 

[0 10 7] *Jfi«»|l ^CD^&ig^miRAM^^DR^ 
^y^^lcMSi-rzmf&kVti&k, MRAM^^m 

DRAM^y^fcJ5ffra^>TXt4oTV^Sj{S"CfcSo MR 

* y ^ MCPf b<£>#ifef*DRAM^ y ^ «t MRAM^ s> ^(Df^com 30 

nmm 1 iri^t-c&So 

[0108] *&w<Dmmk-rz*i\kx\ ««w*«a 

[0109] mmms) mw^mm^mmm^-r 
h<DX\ mm:mitm&m\<^fzumi^yy p ki)mi$;i^y 

^{bLfcl^®«ig£^-r o 90M 1 t <7>±ft»lM*MRAM 
^s/^SrDRAM^s/^i^Sai-SfflP^i: Ufc^fc, MR 
AM^ 5/ ^JSaiW»li^?7-^ UTDRAM^ y ^ 40 

12cDii53S« t DRAM^ 2/^111 T**ii{b $ ttT V > 

ttkitmmmi kmw»>z>o 

[0110] *&w<Dm&k-rz>zkx\ vMMttmsL 
\zm™iMmzfefttcmMk~rz> r k nfioakft 0 

[0111] 



fcftfc««tttt*^o«tt|»©flHiiy3«r/hS< LT^m 
[HS0ffil|l&R9n 

111] (a) «:*«Mo«*«iR«JfiS:^-r»fffiH, 
(b) tt*«nott«XiK«Sto«[^0g^ 

uc?m&k istcmmmx&Zo 
[B2] 1 tT*aiw»t«*Lfc 

[0 3] W^lftt UT*a»W»«>*Mlfc|ft 

[134] *mw<Dimmk ^xmmmmwwvmmm* 

[0 5] *J8B01«lt bTHaaWH-SrllRAM^y 
»r®0T*fe£ o 

IH7] ««*jR«ito3attff||[<75fcif>co»Aia-e*) 
[H8] antfiFJ:0!cattWAoBi*^ae»offin 

[B9] f 7 ^ Si IE* TO^-tft 5 1 

[B10] Steff-J* J; 0 i*a«W»oiRi¥i:«#<oa 
il^o^S M £ ^-f ^ 5 -7 Xh Z> □ 
[111] *^PJco*m0StC|B*$ttT^-5MRAM^5/^ 

[112] **K<^|llfi^J^lE<SSttTV^MRAM^5/7 p 

[hi 3] ^m^mmm^mm^tix^^uRm^y^ 
(D^fwtxmxh&o 

[mi 4] ^mwcDmmmizmmztix^^uRMT-y^ 

(Dy'u-t^mxh&o 

[His] *mw(Dmmm^mm£tLX\,^uRM^y'7 
(Dzfv±xmx*hz> a 

[016] *»WO*16«-C*>5;** y ?UC?mfe&?F 
[017] *«WO*16«-x?*>5^*jy^MCPfllitSr« 
[0 18] *«WOJ!llli«T?fc5^*y^llCP«JtSr« 
[019] «3fc«t»*>S^#y^MCP«itS:*i-*fffiia 



(11) 
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[020] tt*0»J-C*>5WM2OOO-188435O«fitiS«cfll 

[02 1] ffi*«"C*>S«FlB¥09-204770^aS»**fl| 

[#-*§- coffc^] 
l 

2 a . 2 b ^ffltt 

3 a . 3 b V — 

4 a % 4 b hMfa 

5 a . 5 b ^^flMS 

6 try hm 

9 . 9 a , 9 b m>%mjm 

1 0 •$&*iB 

2 1 L0C0S7-f-^K»{tBt 
2 2 a . 2 2 b . V — ^.m® 

2 5 



10 



3 0 fl&S«3M*» 
10 0 MRAM^ y 7 

10 1 &»JS 

102 mm&mun 

103a s 103b W&'< y K 

1 1 o *mt*mmmm 

111 JBl^>f^ (MRAM^y^ 1 . DRAM^y^) 

112 *2^<>r^ (n^^7/W^, MRAM^y 
^) 

113,114 y^mmm 

1 1 5 SMS'* 2/* — ^ 

116.117 tfv'f*^ ^y^fir— 
1 1 9 ^V^-xK—tf (ffiSSMJBflS) 

12 0 ^ffl/J?— 
12 1 T — 



[mi] 



«B'<« K 103b 




112 



(a) 

114 y-ffiSttff 



111 MRAM y 

' lie #>?^vy7ft- 

V / 117 M*szr4 

^ 118 



IT 

O 




-119 



[12] 

»03b 103b 101 




102 



100 




100 



102 



(b) 




[04] 
103a 103b 



102 



■ 100 



[16] 
103a 102 103b 



si 




JS2535L 



^102 



101 



100 



(12) 
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[17] 




1% sin© 



4w m a 3 




[02 0] 



216 «a5/-AK 




219 KfWH&fta* * 
18 HBSJfflfifitf-A 



ai7 «£v>-./u k 

201 5S£U>*U vy&^SB 1 



(2) j 

215 mSZ^y K 

(3) 



H, = 



<4> 



(5) 



[121] 



226 Htt<* 







_ j** 222 







220 sttfi*^y » -t/lr 



[B8] 



[0 10] 





1.2 




1 




0.8 


o 




X 




\ 


0.6 


X 






0.4 




0.2 




0 



J 



0.99B 0.99B5 0.999 0.9995 
a/b 



♦ 5000(perm«ndur) 
■ 10000C7 8 permalloy) 
a 1200QOUcndu5t) 



\2 

5 0,8 
SI 0J6 

I 04 
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TtrtTHt 



X W=] 

• W=25 
+ W=50 



5 10 

raawmoais <um) 



15 




[mi 3] 



9a 



9b. 



10 4 I 5b- 



■r 4 1 



22b 



3b 21 



mi 4] 



9a ttRffi&BI 



6 £9 h« 



/ -/ — 


|E.- 




104 l5b~ 

en r> 22a 




r 

154 I 

1=3 r> 22fc 


4^ 


3a j 21 2b 3b 21 



[HI 1 5] 

25fctt« 

6 fcS h» 



ssa*» 11- 



rK 22 ^ I j=p . rhf b 



15 



SO 



4b 

b 3b 21 



21 locos 7 < KBHktt 



[iHl 6] 

114 



115 112 



in ;i6 



JJ; u u u - 



£1- 



113 110 



119 
120 




(14) 
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(5i)int.ci. 7 mm^- fi r-73-r(#%) 

H 0 1 L 43/08 H 0 5 K 9/00 Q 

H 0 5 K 9/00 H 0 1 L 27/10 4 4 7 



